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Clostridium difficile Infection and Limitations of Markers for 
Severity in Patients with Hematologic MaHgnancy 
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O B J E C T I V E . To describe characteristics of Clostridium difficile infection (CDI) and markers of severe CDI among patients wi th hematologic 

malignancies. 

D E S I G N . Case-control study. 

S E T T I N G . Tertiary care teaching hospital. 

P A T I E N T S A N D M E T H O D S . Inpatients wi th hematologic malignancies and CDI were age and time matched with 2 control inpatients 

without hematologic malignancies. Chart reviews were performed, and C. difficile isolates were strain typed. 

R E S U L T S . Case patients (« = 41) and control patients (n = 82) patients were different in respect to receipt of immunosuppressive agents 

within 2 months (92.7% vs 25.6%; P < .0001); neutropenia within 2 months (75.6% vs 3.7%; P < .0001) and mean ( ± standard deviation) 

white blood cell (WBC) count at diagnosis (4.9 ± 14.1 vs 11.8 ± 6.8 x 10' cells/mL; P = .0002); baseline mean creatinine level (0.89 ± 

0.1 vs 1.6 ± 2.4 mg/dL; P = .003), mean creatinine level at diagnosis (0.83 ± 0.4 vs 1.85 ± 1.9 mg/dL; P = .004), and creatinine increases 

of 1.5 times over baseline (2.4% vs 15.1%; P = .02). Immunosuppressive agents and creatinine level remained significant in multivariable 

analysis (P = .03 for both variables). Severity correlated with mortality when measured by alternate severity criteria but not when measured 

by the Society for Healthcare Epidemiology of America/Infectious Diseases Society of America criteria, which are based solely on WBC 

count and creatinine elevation. The prevalence of the epidemic BI/NAPl/027 strain was similar in both groups. 

C O N C L U S I O N S . Patients with hematologic malignancies had lower creatinine levels at the time of CDI diagnosis compared with control 

patients. WBC counts also tended to be lower in case patients. CDI severity criteria based on WBC count and creatinine level may not be 

applicable to patients wi th hematologic malignancies. 
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Clostridium difficile i n fec t ion ( C D I ) is a m a j o r cause o f d i 

arrhea and colitis, and mu l t i p l e hospi tal outbreaks o f C D I 

have been reported since 2001, coincident w i t h the emergence 

o f the B I / N A P l / 0 2 7 (BI) s train. ' ' ' The most i m p o r t a n t risk 

factors fo r C D I due to the B I strain or to any G. difficile strain 

include advanced age, healthcare faci l i ty, admission, and dis

r u p t i o n o f the indigenous colonic f lo ra b y ant ibiot ic therapy 

or chemotherapy.'"'^ 

Patients w i t h leukemia and l y m p h o m a are at increased risk 

fo r CDI . ' ' Specific risk factors f o r C D I i n this popula t ion 

include chemotherapy and hospitalization.'^' ' ' '^ ' ' ' I n addi t ion , 

patients w i t h hematologic malignancies are o f t en exposed to 

fluoroquinolones, w h i c h have a par t icular ly strong associa

t i o n w i t h G D I " and w i t h outbreaks due to the epidemic B I 

strain."'' We conducted a case-control study o f C D I on a 

hematology w a r d and general medicme and surgery wards at 

a large ter t iary referral hospi ta l to determine the epidemio

logic features o f C D I and markers o f severe C D I among pa

tients w i t h hematologic mahgnancies. 

M E T H O D S 

Patients w i t h C D I were iden t i f i ed by reviewing the Loyola 

Univers i ty Med ica l Center ( L U M C ) cl inical mic rob io logy lab

ora tory l og o f al l posit ive C. difficile t o x i n assay results f r o m 

January 2007 t h r o u g h December 2008. L U M C is a 570-bed 

ter t ia ry care center i n the western suburbs o f Chicago, and 

the C. difficile t o x i n assay used d u r i n g this per iod was the 

Premier C. difficile t o x i n A and B immunoassay (Mer id i an 

Bioscience). Case patients were def ined as patients w i t h a 

positive stool t o x i n assay result w h o had a hematologic ma

l ignancy and w h o received t reatment f o r C D I . C o n t r o l pa

tients were also iden t i f i ed f r o m the mic rob io logy log and were 

defined as patients w i t h a posit ive s tool t o x i n assay resuh who 

d i d no t have a hematologic mal ignancy b u t w h o received 
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nosis. As a result o f these differences, con t ro l patients were 

more l ikely to meet the cri teria f o r severity given i n the 2010 

SHEA/IDSA guidelines. However, because o f the h igh prev

alence o f neutropenia among case patients, this f i n d i n g may 

no t t r u l y reflect differences i n C D I severity. I n addi t ion , dis

ease severity as def ined by these guidelines d i d no t correlate 

w i t h mortal i t ) ' . I n contrast, disease severity as def ined by the 

Zar or the Belmares criteria correlated w i t h b o t h overall m o r 

ta l i ty and CDI-re la ted m o r t a l i t y among patients w i t h he

matologic malignancies. The Zar and Belmares criteria m igh t 

be more he lp fu l than the S H E A / I D S A guidelines i n predic t ing 

outcome and guid ing t reatment decisions i n this popu la t ion . 

The Belmares criteria have been shown to have a strong cor

relation w i t h C D I severity i n other settings." As shown by 

Zar et a l , " the choice o f t reatment regimens f o r C D I may 

affect outcome i n patients w i t h severe C D I . Overall , met ro

nidazole and oral vancomycin treatment regimens were s im

ilar between the 2 groups, and very few patients received 

vancomycin as i n i t i a l therapy or at any t ime , w h i c h is con

sistent w i t h the then-current N a t i o n a l Comprehensive Cancer 

N e t w o r k chnical practice guidehnes, w h i c h emphasized use 

o f metronidazole.^' Publ ica t ion o f the S H E A / I D S A guidelines, 

wh ich recommended vancomycin t reatment f o r severe C D I , 

occurred after the t ime per iod o f this study, and this t reatment 

preference f o r metronidazole regardless o f disease severity 

may be changing. 

The presence o f the B I strain has had a p r o f o u n d impact 

on the epidemiology and c l in ical impac t o f C D I , ' ° and d i f 

ferences among the p redominan t in fec t ing strains cou ld have 

influenced the outcome o f our case-control study. We had 

hypothesized that the strain types m i g h t be d i f fe ren t between 

the 2 populations, i n par t as a result o f differences i n ant i 

b io t ic exposure. A study o f C D I i n hematopoiet ic stem cell 

transplant recipients demonstrated exposure to h igh-r i sk C. 

difficile antibiotics, i nc lud ing fluoroquinolones, to be an i n 

dependent risk factor f o r C D I . ' ' Earher outbreaks o f the B l / 

N A P l / 0 2 7 strain have been l i n k e d to fluoroquinolone use." 

Because o f the h igh prevalence o f fluoroquinolone use i n 

patients w i t h hematologic malignancies, one m a y have ex

pected the incidence o f the B I strain to be higher i n that 

popula t ion . However, we d i d n o t f m d the prevalence o f the 

B l strain to d i f fe r between populat ions. This finding may 

relate to an overall h igh prevalence o f B I w i t h i n our ins t i 

t u t i o n and is consistent w i t h the results f r o m another recent 

C D I study i n a popu la t ion o f patients w i t h cancer" and the 

documented h igh prevalence o f the B I strain i n the Chicago 

area." 

There are several l imi ta t ions to this study. Case patients 

and cont ro l patients were located o n d i f ferent wards. The 

t o x i n assay may no t have been o p t i m a l l y sensitive. M o s t i m 

portantly, this was a single-center s tudy i n a ter t iary care 

inpatient ward o f patients w i t h hematologic mahgnancies. As 

a result, our findings may no t be applicable to al l chnical 

settings, inc lud ing outpatients or patients w i t h other 

mahgnancies. 

I n conclusion, this s tudy demonstrates differences i n C D I 

between patients w i t h hematologic mahgnancies and those 

w i t h o u t hematologic malignancies, i nc lud ing prediagnosis 

ant ib io t ic patterns, fever, neutropenia , and baseline creatinine 

level. Patients w i t h o u t hematologic malignancies were more 

l ikely to meet criteria f o r severity based o n the SHEA/IDSA 

criteria, a l though the significance o f this finding is question

able because o f the f requency o f neutropenia i n patients w i t h 

hematologic malignancies. A d d i t i o n a l studies and alternative 

def ini t ions o f severe C D I that include more than W B C count 

and creatinine level shot f ld be considered i n patients w i t h 

hematologic disorders. 
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